Cellular Automaton擬似乱数に対するRandom Walk検定(確率数値解析に於ける諸問題,III) by 高嶋, 惠三
Title Cellular Automaton擬似乱数に対するRandom Walk検定(確率数値解析に於ける諸問題,III)
Author(s)高嶋, 惠三











1 cellular automaton , [10] $)$ [9]
, – .
$\{a_{n}, -\infty<n<\infty, 0\leq a_{n}<k\}$ $\phi$ ,
$\{a_{n}’\}$ :
$a_{n}’.=.\phi(ai-r’ i-r+1, \ldots, aai+r)$ .
, $k,$ $r(>0)$ . , $k=2,$ $r=1$ .
, $\{a_{n}\}$ , $S$
:
$a_{1}’=\phi(a_{S_{)}}a1, a_{2})$ ,
$a_{S}’=\emptyset(as_{-}1, aS, a_{1})$ .
, [10], [1] , 2
:
Type (I) $a_{n}’=a_{n-1}+a_{n}+a_{n+1}+a_{n}a_{n+1}$ (mod 2),
,
$a_{n}’=a_{n-1}\mathrm{X}\mathrm{O}\mathrm{R}(an\mathrm{O}\mathrm{R}an+1)$ ,
Type (II) $a_{n}’=1+a_{n-1}+a_{n+1}+a_{n}a_{n+1}$ (mod 2),
,
$a_{n}’=a_{n-1}\mathrm{X}\mathrm{O}\mathrm{R}(a_{n}\mathrm{O}\mathrm{R}(\mathrm{N}\mathrm{O}\mathrm{T}an+1))$ ,
. , OR, XOR, NOT , , ,
, . , $S$ ( $S\geq 100$ )
(cf. [10]). , [10] TyPe (II) Type(I)
, .
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2 Random walk
, $[4]\sim[8]$ random walk
. ,
: $L$ . $y_{n}$ $0,1$ ,
$x_{n}=2y_{n}-1$ ,
.
Step 1. ( ) , .
Step 2.( ) $x_{n}$ , $2L$ random walk $\{s_{n}, 0\leq n\leq 2L\}$
:
$s_{n}= \sum i=1xi+2jL+2kNL,$ $s_{0}=0$ .
$mx_{2L}^{j}= \max\{S_{n} : 0\leq n\leq 2L\}$ ,
.






$x_{k}^{2}=m0 \sum_{=}^{K}\frac{(f_{m}’-N\mu 2L,m)2}{N\mu_{2L,m}}$ ,
, $K= \max\{k : \mathrm{P}\mathrm{r}(MX2L=k)>10.0\},$ $\mu_{2L,k}=\mathrm{P}\mathrm{r}(MX2L=k),$ $f_{k}’=f_{k}$ , for
$k<K$ , and $\mu_{2L,K}=\Sigma^{2}kL=K\mathrm{P}\mathrm{r}(MX2L=k),$ $f_{K}’=\Sigma_{k=K}2Lf_{k}.\cdot$ , $MX_{2L}$
. , $\chi^{2}$ $K$ .
Step 4. (Kolmogorov-Smirnov ) Step 3 $k=0,1,$ $\ldots,$ $29$ ,
$F_{30}$ . $K$ $\chi^{2}$ $F(x)$ , $F_{30}$
Kolmogorov-Smirnov , Kolmogorov-Smirnov $K_{30}^{+},$ $K_{30}^{-}$
:
$K_{30}^{+}$ $=$ $\sqrt{30}$ $\max$ $(F_{30}(x)-F(x))$ ,
$-\infty<x<\infty$
$K_{30}^{-}$ $=$ $\sqrt{30}$ $\max$ $(F(x)-F_{30}(X))$ .
$-\infty<x<\infty$




– (1) . , random walk
$2L$ cellular automaton $S$
, $2L\geq 1.2S$ .
M , random walk
, (cf. $[4]\sim[8]$ ), (1)
, cellular automaton random walk
$\supset-$ .
, cellular automaton – S. Wolfram
, Mathematica . , Mathematica
Wolfram Research Inc Mathematica
cellular automaton
. Mathematica maximum
, (1) ( $2L$ 20000
). Mathematica Type(I), Type(II)
, .
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